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(54) [Title of the Invention] Vacuum Envelope and an Image Display Appa- 
ratus 

(57) [Abstract] 

[Object of the Invention] 

The object of the present invention is to provide a vacuum envelope 
and an image display apparatus of easy manufacturing and of superior 
pressure evenness in the vacuum envelope. Such vacuum envelope and the 
image display apparatus do not include a fixing jig for getter agent contain- 
er or a getter agent container. 
[Constitution] 

An envelope constituted by a substrate 1 and a face plate 2 which 
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are p ro vide d opp osing to e ach 
other, and an external frame 3 
which is provided between the 
substrate 1 and the face plate 2, 
and a vacuum envelope having a 
getter 7 which obtains exhaust 
effect by adsorbing a residual gas 
generated in the vacuum envelope, 
A getter groove portion 6, where 
the getter 7 is fixed, is formed on 
the substrate 1. In the vacuum 
envelope, a plurality of plate type atmospheric pressure supporting mem- 
bers 5 are provided, which are for anti-atmospheric pressure structure. 
These atmospheric pressure supporting members 5 are provided between 
the substrate 1 and the face plate 2 with the longest side portions con- 
tacting the substrate 1 and the face plate 2. Forming of the getter groove 
portion 6 is performed as follows. The getter groove portion 6 is formed in 
the peripheral region of the area of the substrate where the plurality of the 
atmospheric pressure supporting members are provided, and along the side 
of the peripheral region. Also, an angle made by the lengthwise direction of 
the groove and the lengthwise of a prescribed atmospheric pressure sup- 
porting member among the plurality of the atmospheric pressure 
supporting members is made to be approximately right angle. 
[Claims] 
[Claim 1] 

A vacuum envelope comprising: 

an envelope which is constituted by a substrate and a face plate be- 
ing provided opposing to each other, and an external frame being provided 
between the substrate and the face plate; and 

a getter which obtains exhaust effect by adsorbing a residual gas 
generated in said envelope, 

wherein a getter groove portion where the getter is fixed is formed 
on said substrate or said face plate. 
[Claim 2] 
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wherein a plurality of lean plate type atmospheric pressure sup- 
porting members are provided between the substrate and the face plate 
with the longest sides of the atmospheric pressure supporting members con- 
tacting the substrate and the face plate, and 

the getter groove portion is formed on the peripheral region of the 
area of said substrate where said plurality of the atmospheric pressure sup- 
porting members are provided, and along the side of the peripheral region, 
and an angle made by the lengthwise direction of the groove and the 
lengthwise of a prescribed atmospheric pressure supporting member among 
said plurality of the atmospheric pressure supporting members is made to 
be approximately right angle. 
[Claim 3] 

The vacuum envelope according to claim 1 or claim 2, 
wherein a plurality of the getter groove portions are formed. 
[Claim 4] 

The vacuum envelope according to claim 2, 

wherein the plurality of the atmospheric pressure supporting mem- 
bers are provided with the lengthwise direction is made to be a same 
direction; and 

the getter groove portions consist of a first and a second grooves 
which are disposed opposing to the peripheral region of the area where said 
plurality of the atmospheric pressure supporting members are provided, 
and an angle made by the lengthwise direction of the getter groove portions 
and the lengthwise direction of the atmospheric pressure supporting mem- 
bers is made to be right angle. 
[Claim 5] 

An image display apparatus including a vacuum envelope according 
to any one of claims lto 4, 

wherein image display members are provided in said vacuum envel- 
ope in order to excite a phosphor for light emission by electron beams and to 
display an image on the face plate; and 

the groove portions are provided in the peripheral region of the area 
of the substrate where the plurality of the atmospheric pressure supporting 
members and said image display members are provided. 
[Detail Description of the Invention] 
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[0001] 

[Technical Field of the Invention] 

The present invention relates to an image display apparatus such as 
a display apparatus for a television, a computer and the like, and also re- 
lates to a vacuum envelope included therein. 
[0002] 
[Prior Arts] 

A plasma display, an EL display and a display using electron beams 
are known as an emissive type flat image display apparatus, there is an in- 
creasing demand for a larger screen and a high definition. Among these 
display apparatuses, as an apparatus using electron beams, a thin type im- 
age display apparatus is known, which is disclosed for example in Japanese 
Patent Laid-Open No. Hei 2(1990)-299136 gazette. The apparatus dis- 
closed in the gazette has a constitution that surface conductive electron 
emitting device, as an electron source for generating electron beam, is dis- 
posed in a vacuum envelope. The vacuum envelope includes a face plate, a 
substrate and an external frame. The electron beams emitted from the 
surface conductive electron emitting device are accelerated and irradiate on 
a phosphor formed on the face plate for light emission, then an image is 
displayed. The constitution of the thin type image display apparatus will 
be described in detail as follows. 
[0003] 

Fig. 7 is a partially sectional view of a flat type image display appa- 
ratus which uses the surface conductive electron emitting device disclosed 
in above-described gazette. 
[0004] 

In Fig. 7, reference numerals are described as follows. 801 is a sub- 
strate constituted of insulating material such as soda glass, 802 is a surface 
conductive electron emitting device, and 803 is an atmospheric pressure 
supporting member made of photosensitive glass. Also, 804 is a face plate 
made of soda glass which includes a phosphor 805 inside the panel, the 
phosphor 805 being covered with a metal back of aluminum thin film 804, 
807 is a frit glass, and 808 is an external frame. 
[0005] 

The substrate 801 and the face plate 804 are supported by the at- 
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mospheric pressure supporting member 803 in a prescribed distance, which 
forms a vacuum envelope together with the external frame 808. The vac- 
uum envelope is vacuum exhausted by an external vacuum pump through 
an exhaust pipe (not shown) which is installed in a prescribed position of 
the vacuum envelop, and is maintained in a prescribed vacuum pressure. 
Note that the substrate 801 and the face plate 804 are supported by the at- 
mospheric pressure supporting member 803, which reduces a warp level of 
the face plate 804 and the like caused by atmospheric pressure in the case 
that a large number of devices are arrayed and formed across large area. 
[0006] 

The surface conductive electron emitting device 802 is connected to 
an external driving circuit (now shown), and the metal back 806 is connect- 
ed to a high voltage power source via a high voltage cable. 
[0007] 

Fig. 8 is a partially enlarged view showing a schematic constitution 
of the surface conductive electron emitting device 802 shown in Fig. 7. 
[0008] 

In Fig. 8, reference numerals 902 and 903 denote device electrodes 
disposed departing from each other in a constant distance (around 2 micron), 
904 is a thin film formed by applying organo Pd (CCP4230 manufactured by 
Okuno Chemical Industries Co., Ltd.) on the device electrodes 902 and 903, 
reference numeral 905 is an electron emitting portion formed on the thin 
film 904 by an electric-conduction processing called "forming". 
[0009] 

Herein, "forming" means to form an electrically high resistance por- 
tion in the thin film 904, which is accomplished by applying a voltage 
between device electrodes 902 and 903 to break, transform or change in 
quality the thin film 904 locally. The formed portion which is in a state of 
electrically high resistance is the electron emitting portion 905. Note that 
a crack occurred on a part of the thin film 904 may be used as the electron 
eemitting portion 905. In this case, electron emission is performed from 
the vicinity of the crack. 
[0010] 

Other than the above-described thin film, following thin films are 
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vice. Sn0 2 thin film, Au thin film (G. Ditter: "Thin Solid Films", 9, 317 
(1972)), In 2 0 3 /Sn0 2 thin film (M. Hartwell and C. G. Fonstad: "IEEE Trans. 
ED Conf.", 519 (1975)), carbon thin film (Araki Hisashi et al.: 
Shinku(Vacuum), vol. 26, no. 1, 22 (1983)) and the like are reported. 
[0011] 

In the image display apparatus constituted as mentioned above, a 
residual gas is generated after forming a vacuum envelope (after sealing), 
the following processing for a getter is performed. 
[0012] 

Fig. 9 is a view explaining maintenance of a high vacuum by a get- 
ter in the conventional image display apparatus shown in Fig. 7. In this 
figure, a getter agent container 103 is installed on the side of a fixing jig for 
getter agent container 102 in order to make the fixing jig for getter agent 
container 102, which is provided on the substrate 801, work as a shielding 
plate. 
[0013] 

In the image display apparatus shown in Fig. 9, getters are scat- 
tered by flash, and the scattered getters are adhered on the surface of the 
external frame, the fixing jig for getter agent container 102 and the like in 
the vacuum envelope. The adhered getters capture the residual gas gener- 
ated in the vacuum envelope. By capturing the residual gas by the adhered 
getter, the residual gas generated in the vacuum envelope after forming the 
vacuum envelope (after sealing) is excluded. This prevents the vacuum en- 
velope from reducing vacuum level by the residual gas. By such exhaust 
effect of the getters, the vacuum level in the vacuum envelope is maintained 
at about 1X10" 6 torr. 
[0014] 

In the image display apparatus which maintains the vacuum level 
in the vacuum envelop at about 1X10* 6 torr as mentioned above, image dis- 
play is performed as follows. 
[0015] 

In the state where the vacuum level in the vacuum envelope is 
maintained at the prescribed level, when the driving pulse is applied on the 
device electrodes 902 and 903 of the surface conductive electron emitting 
device 802, electrons are emitted in a form of beams from the electron emit- 
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ting portion 905. At this time, a high voltage (lkV to lOkV) is applied on 
the phosphor 805 and the metal back 806, and this high voltage accelerates 
the electrons emitted from the electron emitting portion 905, then the accel- 
erated electrons collide on the phosphor 805. The phosphor 805 emits light 
by the collision, and an image is displayed. 
[0016] 

Note that other than the surface conductive electron emitting device, 
the following electron emitting devices are known as an electron source to 
be used in the above -described image display apparatus. A thermion ic 
electron source using a thermionic cathode, an field emission type electron 
emitting device (W. P. Dyke & W. W. Dolan, "Field emission", Advance in 
Electron Physics, 8, 89 (1956), or C. A. Spindt, "Physical properties of thin- 
film field emission cathodes with molybdenum cones", J. Appl. Phys., 47, 
5248 (1976) and the like), a metal/insulating layer/metal type electron emit- 
ting device (C. A. Mead, "The tunnel-emission amplifier, J. Appl. Phys., 32, 
646 (1961) and the like) are known. 
[0017] 

[Problem to be Solved by the Invention] 

However, the image display apparatus which maintains the pres- 
sure in the vacuum envelope at the high vacuum level by getters as 
mentioned above has following problems. 
[0018] 

In the image display apparatus shown in Fig. 9, the fixing jig for 
getter agent 102 is provided on the substrate 801 in order to work as a 
shielding plate, and the getter agent container 103 storing the getter is in- 
stalled on the fixing jig for getter agent 102. In this manner, the 
conventional image display apparatus where the fixing jig for getter agent 
container 102 works as a shielding plate to prevent the scattered getters 
from adhering on the electron emitting device and the like. But the fixing 
jig for getter agent container 102 also works as a shielding plate when ob- 
taining the exhaust effect by the getters, which causes problems of an 
uneven pressure in the vacuum envelope and a luminance unevenness. In 
addition, because the fixing jig for getter agent container 102 and the getter 
container 103 are provided in the vacuum envelope, there is a problem that 
manufacturing the vacuum envelope requires much time and labor. Note 
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that when the fixing jig for getter agent 102 is not used as a shielding plate, 
a problem occurs that scattered getters adhere on the electron emitting de- 
vice and the like. The present invention is made in view of the above- 
described problems. The object of the present invention is to provide a 
vacuum envelope and an image display apparatus of easy manufacturing 
and of superior pressure evenness in a vacuum envelope. Such vacuum 
envelope and the image display apparatus do not require the fixing jig for 
getter agent container or the getter agent container. 
[0019] 

[Means to Solve the Problem] 

In order to achieve the above-described object, the vacuum envelope 
of the present invention comprises an envelope which constitutes a sub- 
strate and a face plate provided opposing to each other and an external 
frame provided between the substrate and the face plate, and a getter which 
adsorbs a residual gas generated in the envelope, and a getter groove por- 
tion where the getter is fixed is formed on the above-described substrate. 
[0020] 

The above-described getter groove portion may be formed on the 
above-described face plate. 
[0021] 

With regard to the above-described vacuum envelope, a plurality of 
flat strip type atmospheric pressure supporting members for anti- 
atmospheric pressure structure are provided between the substrate and the 
face plate in the vacuum envelope. The getter groove portion is formed on 
the peripheral region of the area of the substrate where the plurality of at- 
mospheric pressure supporting members are provided, and along the 
peripheral region. The angle made by the groove length direction and the 
lengthwise direction of the prescribed atmospheric pressure supporting 
member among the plurality of the atmospheric pressure supporting mem- 
bers may be approximately right angle. 
[0022] 

Further, a plurality of getter groove portions may be formed. 

[0023] 

Still further, the plurality of the atmospheric pressure supporting 
members are provided such that the lengthwise direction is made to be the 
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same direction, and the getter groove portions are provided such that the 
length direction of the getter groove portions are in right angle with the 
lengthwise direction of the atmospheric supporting members. A first and a 
second groove portions may be disposed opposing to each other in the 
peripheral region of the area where the above-described plurality of the at- 
mospheric pressure supporting members are provided. 
[0024] 

In order to achieve the above-described object, the image display 
apparatus of the present invention is an image display apparatus compns- 
ing the above-descnbed each vacuum envelope. In the above-described 
vacuum envelope, an image display members are provided. The image dis- 
play members are provided to excite a phosphor for light emission by 
electron beams and to display an image on the above-described face plate. 
A groove where the getter is fixed is provided in the peripheral region of the 
area of the substrate where a plurality of atmospheric pressure supporting 
member and the above-described image display members are provided. 

[0025] 
[Operation] 

In the vacuum envelope of the present invention, the getter groove 
portion is formed on the substrate, and the getter is fixed in the getter 
groove portion. As a result, the getter scattered by flash is limited its ad- 



10 Tokkaihei 8-171871 



to the vacuum envelope where the atmospheric pressure supporting mem- 
bers are provided inside the envelope, the getter groove portion is formed on 
the peripheral region of the area of the substrate where each atmospheric 
pressure supporting member is provided and along with the peripheral re- 
gion, and the angle made by the groove length direction and the lengthwise 
direction of the atmospheric pressure supporting member is right angle. 
Therefore, the residual gas (gas molecules) floats along the atmospheric 
pressure supporting members and reach the region where the getter scat- 
tered from the getter groove portion adhered. Accordingly, in the present 
invention, since the atmospheric pressure supporting members do not work 
as shielding plates, an exhaust conductance can be larger at the time of ob- 
taining exhaust effect by the getter, and manufacturing of a vacuum 
envelope with an ultimate vacuum level is feasible. 
[0027] 

In the image display apparatus of the present invention using the 
vacuum envelope which takes effect of the above-described each function, 
the getter groove portion is formed on the peripheral region of the area of 
the substrate where the atmospheric pressure supporting members and the 
image display members. Because of this, the adhering region of the scat- 
tered getter by flash is limited as described above so that the scattered 
getter never adheres on the image display portion. Moreover, the getter 
groove portion is formed on the peripheral region of the area of the sub- 
strate where atmospheric pressure supporting members and the image 
display members are provided and along with the peripheral region, and the 
angle made by the groove length direction and the lengthwise direction of 
the atmospheric pressure supporting member is right angle. Accordingly, 
even if the atmospheric pressure supporting members are provided in the 
vacuum envelope, the exhaust conductance can be larger at the time of ob- 
taining exhaust effect by the getter, and manufacturing of a vacuum 
envelope with an ultimate vacuum level is feasible. 
[0028] 

[Embodiment] 

Next, an embodiment of the present invention will be described with 
reference to the drawings. 
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Fig. 1 is a plan view showing a schematic structure of an image dis- 
play apparatus of an embodiment of the present invention. Fig. 2 is a 
sectional view of A- A section of the image display apparatus shown in Fig. 1. 
[0030] 

In Fig. 1 and Fig. 2, reference numerals denotes 1 a substrate, nu- 
meral 2 denotes a face plate, numeral 3 denotes an external frame, numeral 
4 denotes electron emitting device disposed on the substrate 1. Reference 
numeral 5 denotes atmospheric pressure supporting members which sup- 
port the substrate 1 and the face plate 2 at a prescribed distance and 
numeral 6 denotes getter groove portions for storing a getter 7. 
[0031] 

In the image display apparatus of this embodiment, a vacuum en- 
velope is formed of the substrate 1, the face plate 2 and the external frame 3. 
The atmospheric pressure supporting members are provided between the 
substrate 1 and the face plate 2 in the vacuum envelope, which prevent the 
face plate 2 and the like from warping caused by atmospheric pressure in 
the case that a large number of devices are arrayed and formed across the 
large area. 
[0032] 

The atmospheric pressure supporting member 5 is a flat strip type, 
and a plurality of the members are disposed such that the lengthwise direc- 
tion of each member is set to the same direction. The getter groove 
portions 6 are grooves formed on the peripheral region of the area of the 
substrate 1 where the atmospheric pressure supporting members are pro- 
vided, and along the side of the substrate 1. In this embodiment, the 
lengthwise of the getter groove portions 6 and the lengthwise direction of 
the atmospheric pressure supporting members are made to be right angle. 
The getter groove portions 6 are formed on both ends of the substrate 1 
where an exhaust resistance (the exhaust resistance decided by the direc- 
tion of the atmospheric pressure supporting members) becomes minimum. 
In this embodiment, the getter adhering region at the time of flash is limit- 
ed by the depth of the getter groove portions 6. Note that the atmospheric 
pressure supporting members 5' may be formed in the constitution where a 
space between the getter groove portions is separated in one direction as 
shown in Fig. 3. 
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[0033] 

The surface conductive electron emitting device provided in the 
above -described vacuum envelope is in the constitution as follows. 
[0034] 

Fig. 4 (a) is a plan view showing the schematic structure of the sur- 
face conductive electron emitting device used in the image display 
apparatus of this embodiment. Fig. 4 (b) is a sectional view of B-B section 
of the surface conductive electron emitting device shown in Fig. 4 (a). 
[0035] 

In Fig. 4, reference numeral 11 denotes a substrate, numerals 12 
and 13 denote device electrodes positioned on the substrate 11 at certain 
distance, numeral 14 denotes a thin film, 15 is an electron emitting portion 
formed on the thin film by "forming", and numeral 16 denotes an device 
wiring. 
[0036] 

The device electrodes 12 and 13 are formed with Au of the film 
thickness of 1000 A, and the distance L between the device electrodes is set 
at 2 micron and the length W of the device electrode is set at 500 micron. 
The thin film 14 is formed with a film consisting of fine particles (average 
particle diameter of 70 A) which include palladium as the main ingredient. 
The thin film 14 is formed by the heating processing at 300 "C for 10 
minutes after applying a solution which includes organo palladium 
(CCP4230 manufactured by Okuno Chemical Industries Co., Ltd.), which is 
an organo metal solution. The electron emitting portion 15 is formed by a 
film consisting of conductive fine particles of particle diameter of a few tens 
of A. 
[0037] 

Note that instead of the above-described surface conductive electron 
emitting device, a thermion ic electron source using a thermionic cathode or 
a field emission type electron emitting device and the like may be used as 
an electron source used in the image display apparatus of this embodiment. 
[0038] 

Next, a specific constitution of the image display apparatus of the 
above-described embodiment and a specific operation caused by the consti- 
tution will be described as follows. 
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[0039] 

The material of the substrate 1, the face plate 2 and the atmos- 
pheric pressure supporting members 5 is made of soda glass. The size of 
the substrate 1 is 300mm X 350mm and the size of the face plate is 260mm 
X 286mm. The atmospheric pressure supporting members is 200 ^m in 
thickness and 40mm X 3.8mm in size. Note that a phosphor (not shown) is 
applied on the face plate 2, and a metal back (not shown) is formed on the 
phosphor. 
[0040] 

The getter groove portions 6 are formed on the substrate 1 by means 
of a cutting processing, or integrally formed as a plate with grooves when 
forming the glass substrate. As shown in Fig. 5, the metal substrate 21 
may be used in order to form the groove portions 6 in the concave and con- 
vex shape. The getter 7, which has BaAl as the main ingredient is, 
installed in the getter groove portions 6 by fixing jigs (not shown). 
[0041] 

The image display apparatus constituted as mentioned above is 
manufactured as follows. 
[0042] 

First of all, the envelope is formed with the substrate 1 where the 
getter groove portions 6 and the electron emitting devices 4 are formed, the 
face plate 2 where the phosphor and the metal back are provided and the 
external frame 3. Then, the atmospheric pressure supporting members 5, 
as an anti-atmospheric pressure reinforcing member, are positioned in a 
same direction at a prescribed distance. And frit glass LS-0206 (manufac- 
tured by Nippon Electric Glass Co., Ltd.) is applied on the portion where the 
substrate 1, the face plate 2, the external frame 3 and the atmospheric 
pressure supporting members 5 contact each other. The envelope is sealed 
after heating at 450*0 for 10 minutes, thus forming the vacuum envelope. 
[0043] 

Next, the inside of the above-described vacuum envelope is vacuum 
exhausted to about 1 X 10" 5 torr by an external vacuum pump through an 
exhaust pipe (not shown). When the inside of the vacuum envelope is vac- 
uum exhausted to about 1 X 10 5 torr, a voltage pulse of triangle waveform 
(the base 1msec, the period 10msec, the peak value 5V) is applied for 60 
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seconds to perform the "forming", thus forming the electron emitting portion 
[0044] 

After the electron emitting portion is formed as described above, the 
whole vacuum envelope is made to undergo the heat processing at 130T: for 
24 hours for gas exhaustion. And, after the getter 7 provided in the getter 
groove portions 6 is flashed in the high frequency of 350kHz, the above- 
described exhaust pipe is sealed and cut off. Thus, forming the image dis- 
play apparatus which is maintained in a high vacuum. 
[0045] 

The adhering of the getter and its function in the above-described 
flash, which is the characteristic of the present invention, will be described 
as follows. 
[0046] 

In the above-described image display apparatus, since the getter 7 is 
fixed in the getter groove portions 6, the scattered getter by the above- 
described flash is limited its scattering by the depth of the getter groove 
portions 6. As a result, adhering region of the getter is limited. Accord- 
ingly, scattered getter adheres only on the inner wall and the base of the 
getter groove portions 6, the face plate 2 and a part of the external frame 3 
(the getter adhering region on the inner surface of the face plate 2 and the 
wall surface of the external frame, which is assumed by the relation be- 
tween the shape of the getter groove portions and the amount of the 
scattered getter and the like). Consequently, the getter adhering region is 
formed along the getter groove portions 6. By using such adhering of the 
scattered getter from the getter groove portions 6, the getter adhering re- 
gion can be formed over the large area. 
[0047] 

In the getter adhering region formed as described above, capturing 
of the residual gas (gas molecules) is performed. This residual gas is gen- 
erated in the vacuum envelope after the above-described exhaust pipe is 
sealed and cut off. In the image display apparatus of this embodiment, 
each atmospheric pressure supporting member 5 is provided such that the 
lengthwise direction of the member is set in a same direction against the 
above-described getter adhering region. Accordingly, the residual gas (gas 
molecules) floats along the atmospheric pressure supporting members, 
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reaches the getter adhering region, and is captured by the getter. By the 
capturing of the residual gas (gas molecules) by the getter, an exhaust effect 
occurs, and the inside of the vacuum envelope is maintained in a uniform 
high vacuum status. 
[0048] 

In the image display apparatus of the embodiment as described 
above, the position relation between the getter groove portions 6 and the 
atmospheric pressure supporting members 5 greatly influences the captur- 
ing efficiency (or the exhaust efficiency) of the residual gas (gas molecules) 
in the getter adhering region and the pressure uniformity inside the vac- 
uum envelope. In the following, description will be made for an example (a 
comparative example) of the image display apparatus which has the getter 
groove portions and the atmospheric pressure supporting members posi- 
tioned different from the above-described image display apparatus. Then, 
the displayed images are compared. 
[0049] 

(Comparative example) Fig. 6 shows a constitution that the getter 
groove portion 6' is positioned along the side of the substrate such that the 
lengthwise direction of the getter groove portion 6' and the atmospheric 
pressure supporting members are made to be parallel, and other constitu- 
tion is the same as the constitution of the image display apparatus shown in 
Fig. 1. Note that same reference numerals are added on the same compo- 
nents of the image display apparatus shown in Fig. 1. 
[0050] 

In the image display apparatus shown in Fig. 6, the getter groove 
portion 6' is positioned along the side of the substrate 1 such that the 
lengthwise direction of the getter groove portion & and the lengthwise di- 
rection of the atmospheric pressure supporting members 5 are made to be 
parallel. In such position, the exhaust resistance (the exhaust resistance 
decided by the direction of the atmospheric pressure supporting members at 
the time of exhaustion by the adhered getter) is maximum. The reason will 
be described as follows. 
[0051] 

When the getter is scattered by flash, the getter adhering region is 

tnVTTiPn in tnp cq mo m q n -no v a o in -f-Vio noon +Vn*\ A i tt 



16 



Tokkaihei 8-171871 



shown in Fig. 1, and capturing of the residual gas (gas molecules) is per- 
formed by the getter adhering region. However, in the image display- 
apparatus shown in Fig. 6, the lengthwise direction of each atmospheric 
pressure supporting member 5 are provided to be parallel with the getter 
adhering region. Accordingly, the atmospheric pressure supporting mem- 
bers 5 prevent the residual gas (gas molecules) from reaching the getter 
adhering region (the shielding function of the atmospheric pressure sup- 
porting members 5). As a result, in this image display apparatus, the 
capturing efficiency of the residual gas (gas molecules) reduces, therefore 
the exhaust effect by the getter reduces. In addition, by the shielding func- 
tion of the atmospheric pressure supporting members 5, the exhaustion of 
inside the vacuum envelope by the exhaust effect of the getter is not uni- 
form. 
[0052] 

Each image display apparatus described above with reference to 
Fig. 1 and Fig. 6 was manufactured in the aforementioned specific manufac- 
turing order, and was driven for a certain period of time. As a result, no 
luminance unevenness occured in the image display apparatus shown in Fig. 
1 and a good image was displayed, but luminance unevenness occurred in 
the image display apparatus shown in Fig. 6. 
[0053] 

As seen from the above-described result, if the position relation be- 
tween the getter groove portions and the atmospheric supporting members 
are set as in the image display apparatus shown in Fig. 1, the exhaust re- 
sistance in the vacuum envelope at the time of exhaustion by the getter can 
be minimum status. By this position relation, the vacuum level inside the 
image display apparatus (inside the vacuum envelope) can be maintained in 
a uniform status, and a good display image without luminance unevenness 
can be provided. 
[0054] 

Note that the getter groove portions in the image display apparatus 
in the embodiment which was described above has a band shaped long 
groove with a sectional shape of concave shape. However, the groove por- 
tions may be in different shape as long as a sufficient area for getter is 
secured. For example, round holes for getter may be positioned. 
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[0055] 

Further, in the embodiment, the getter groove portions consist of a 
pair of grooves provided along the sides of the substrate. However, the get- 
ter groove portions are not limited to this embodiment, but a plurality of 
grooves may be provided depending on the structure of the vacuum enve- 
lope. 
[0056] 

[Effect of the Invention] 

Since the present invention is constituted as described above, the 
following effects can be achieved. 
[0057] 

In the vacuum envelopes described in claims 1 to 4, a getter agent 
container or a fixing jig for getter agent container is not provided as in the 
conventional technology. Accordingly, the present invention has the effect 
that the pressure inside the vacuum envelope at the time of exhaustion by 
the getter can be uniform. Therefore, in the image display apparatus 
where the getter agent container or the fixing jig for getter agent container 
is not provided, in addition to the above-described effect, it is effective that 
manufacturing of the vacuum envelope is simplified. 
[0058] 

Further, in the vacuum envelopes described in claims 2 and 4, in 
addition to the above-described effects, the following effect can be achieved. 
The present invention has the effect that a vacuum envelope with a high 
ultimate vacuum level can be provided, because the atmospheric pressure 
supporting members do not work as shielding plates and the exhaust con- 
ductance can be larger at the time of obtaining exhaust effect by the getter. 
Among these vacuum envelopes, the vacuum envelope described in claim 3 
is provided with a plurality of the getter groove portions. Accordingly, the 
amount of the adhered getter and the getter adhering region are increased. 
As a result, the present invention has the effect that the exhaust effect by 
the getter is increased, and a vacuum envelope with even higher ultimate 
vacuum level than the above-described vacuum envelope can be provided. 
[0059] 

In the vacuum envelope described in claim 5, as same as the above- 
described vacuum envelopes, the getter agent container and the fixing jig 
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for getter agent container are not provided. Therefore, the present inven- 
tion has the effect that the pressure inside the vacuum envelope at the time 
of exhaustion by the getter can be uniform and manufacturing of the vac- 
uum envelope can be simplified. 
[0060] 

Still further, the getter groove portions are provided on peripheral 
region of the area of the substrate where the atmospheric pressure sup- 
porting members and the image display members are provided, and the 
adhering area of scattered getter by flash is limited by the getter groove 
portions. The present invention has the effect that the scattered getter is 
prevented from adhering on the image display portion, and a good display 
image can be provided. 
[0061] 

Still further, even if the atmospheric pressure supporting members 
are provided in the vacuum envelope, the exhaust conductance can be larger 
at the time of obtaining the exhaust effect by the getter. The present in- 
vention has the effect that the ultimate vacuum inside the image display 
apparatus can be kept at a high level, and a good image can be provided. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a plan view showing a schematic structure of an image dis- 
play apparatus of an embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a sectional view of A- A section of the image display appara- 
tus shown in Fig. 1 
[Fig. 3] 

Fig. 3 is a view showing a constitution example of atmospheric pres- 
sure supporting members. 
[Fig. 4] 

Fig. 4 (a) is a plan view showing the schematic structure of the sur- 
face conductive electron emitting device used in the image display 
apparatus of the present invention. 

Fig. 4 (b) is a sectional view of B-B section of the surface conductive 
electron emitting device shown in Fig. 4 (a). 
[Fig. 5] 
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Fig. 5 is a view showing an example of the constitution of a vacuum 
envelope using a metal substrate as a substrate. 
[Fig. 6] 

Fig. 6 is a constitutional view showing an example of a vacuum en- 
velope, where the getter groove portion is positioned along the side of the 
substrate such that the atmospheric pressure supporting members are 
made to be parallel with the lengthwise of the getter groove portion. 
[Fig. 7] 

Fig. 7 is a partially sectional view of a flat type image display appa- 
ratus using the surface conductive electron emitting device. 
[Fig. 8] 

Fig. 8 is a partially enlarged view showing the schematic constitu- 
tion of the surface conductive electron emitting device 802 shown in Fig. 7. 
[Fig. 9] 

Fig. 9 is a view explaining the high vacuum level maintenance by 
the getter in the conventional image display apparatus shown in Fig. 7. 
[Description of Reference Numerals] 

1, 11, 801: Substrate 

2, 22, 804: Face plate 

3, 23, 808: External frame 

4, 802: Electron emitting device 

5, 5': Atmospheric pressure supporting member 

6, 6': Getter groove portion 

12, 113, 902, 903: Device electrode 

14, 904: Thin film 

15, 905: Electron emitting portion 
16: Device wiring 

21: Metal substrate 

7, 24: Getter 

25: Getter concave and convex portion 
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